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A FORMATIVE EVALUATION OF INDIVTDUALIZED SCIEN"T,
AN INNOVATIVE INSTRUCTIONAL SYSTEM

INTRODUCTION

may purport to be, its ultimate impact on aduaaéian 1z determined

by how appropriately and how widely it.is implemented in the
alaaaraam, According to Tyler (1966), concurrent with the planning
of an instructional system is the development of a means of
assessing whether the ayatam achieves its atatad objectives. A
critical evaluation of any instructional system is mandatory relative
t5 the tatal'davalapmaatal process. Such an evaluation will provide
evidence concerning the appropriateness of the content and processes
of the program.

In meeting the need for formative avaluatian in curriculum
development, Research for Better Schools of Philadelphia, Pennsylvania,
is conducting an extensive evaluation of an innovative aaianae
curriculum thfaughaut all levels of its development. The results
of this formative evaluation serve as the basis for altaring the

nature of the program in ita davalopmantal stages.,

The program, Individuallzad Salanaa is b ,ng ﬂavelapad at

the Learning Raaaarah & Davelopmant Cantar at tha Univaraity of .
Pittsburgh. The Imperial International Laarnlng Corporation of
Kankakee, Illinois, has contracted the commercial puhliaatian of

the -program, RBS plays the uniquav's:z'af liaison with developers,

- publiahar, and tha field test and damanatration schools while




serving as the evaluator of the program. The Individualized Science

program is basically a multi-media program directed toward the -

realization of a set of specific goals.

PURPOSE OF THE INVESTIGATION

It was the purpose of this paper to provide a brief description
of the totsl formative evaluation effort extended by Research for

Better Schools, Inc. relative to the innovative instruectional system,

IndividualigédVScignce, A more detailed description of Qﬁé aspect
of this evaluation effort has also been included in the paper. This
-"involved a detailed analysis of the unit placement tests for the first

two levels of the program.

DEFINITIONS

Formative Fvaluation. Scriven (1967) defined formative -

evaluation as the evaluation of educational programs still in some
stage of development. The product of such an evaluation effort is

expected to be an improved instructional p1 gram.

;NNG,ATIVE7IN§IRUCTIQNAL,SYSZE§. Schutz (1968) refers to
the effectiveness of instruction which is multiple mediated,

lnd1v1dually paced, managed against objectives, and computer based.

At the present Etage of develapment Ind1v1duallzed S nce satigfies

to some degree the 1;sted criteria and has thus been defined as

- innoevative.

CONCEPTUAL FRAMEWORK

In order to avoid a 1engghy discussion Eaﬂcerning the rationale

of the formatlve Evaluatlgn efgart su ff ce it to say that every




attempt was made to adhere to the statement by Stake regarding
formative evaluation, "To be fully understood, the educational
program must be fully described and fully judged." Add to this
philosophy the limiting factors imp@sed by the legal contractual
arrangement among the three concerned parties, RBS, LRDC, and
Imperia;,'and the following setr of formative evaluation strategies

emerged.

EVALUATION STRATEGIES

Through a consensus building process involving the developer, eval-
unator, and publisher the following procedures were determined and

implemented in the céiléctign of data. Formal fepértg déscribing'

I

he evaluation of each unit of the program were published and

[«

istribu:ed‘tq the developer and publisher on a scheduled basis.
Following a review of the reports meeting to ke éttended by
representatives of the three parties is scheduled to determine the
éeasanableness of the'évaluatian findings for the final commercial

edition of the program. 'A sample unit report appears as Appendix A,

The data collection procedures are described in the folloying outline:




PREPARATION OF UNIT REPORTS

FORMATIVE EVALUATION

Data from the three field test schools are continually
forwarded to RBS. These data include for each unit (1) all pupil
planning shezts, (2) all pupil check-up lessons, and (3) all pupil

placement tests (administered on a pre and post basis).

1. INITIAL ORGANIZATION - DATA ANALYSIS

a. Planning sheets are reviewed for all pupils for the
specific report to be completed;clerks compile the data
into tables frr review and reference.

g

Placenent tests administered on a pre-post basis are
analyzed,

(1) Individual lessons prescribed from both the pre and

: post placement test results are identified. Appropriate
recommendations are suggested for those lessons which
apparently are not achieving their stated objectives,

(2) The paper and pencil and the audio cassette presentation
of the test is scrutinized by an RBS Test and
Measurement Specialist. ‘'Recommendations are delineated.

(3) An item analysis is performed on each test. The
results determine  the reliability of the instrument
and the difficulty of each item. Subsequent changes
are recommendad,

c. Chégk;ups (builtﬁin unit diagnostic instruments) are
reviewed in order to provide evidence for incomplete learning
experiences and/or poor test items. o

d. Problem sheets which contain comments and concerns are

ompleted by teachers and reviewed, summarized, and
interpreted as recommendations.

el

I




e. Teachers Manuals which include written comments and
criticisms are collected from each teacher and

reviewed. Comments are compiled and summarized,

f. Observation data from regularly scheduled school visitations
are compiled amd synthesized, resulting in recommendations.

g. Meerings are conducted with all teachers at each of the
three schools prior to writing the initial draft.
All comments are recorded; many problems are discussed
and probable solutions derived.

h. All lessons and activities are carefully reviewed for
appropriateness and feasibility (simulated role play).

(1) Each individual taped lesson, student activity,
and directed group activity is experienced. The
lessons (taped) are listened to twice: once for
general approach, a second time for specific directions.

2. INITIAL CRAFT - WRITTEN AND TYPED
a. The first draft is written and typed.
b. The order of the reports generally inclg&es:
(1) Introduetion
(2) General recommendations covering broad concerns
(3) Specific recommendations }Bf each lesson and activity
follow.ng the order of the lessons in the unit.
3. EDITING
&. The first draft is submitted to interested parties for

comment and editing.

4. REWRITE - FINAL TYPE

of preparing a unit report has varied according to the length of
the unit. An absolute minimum of. two weeks for a small unit is- _
‘required. Some units have required three man months of intense effort.

The length of time required to complete the stated process.




The remainder of the paper describes in defrail the anaylsis

of the specific data collected for the Placement Tests,

PROCEEDURES

The Placamént Iest is an inherent part of Indlvidualised

Science. The purpose of the Placement Test is to assess puéil
knowledge of the science content in each unit. Lessons in the unit
a?e prescribed according to individual performance on the test.

As one phase of the total formative evaluation of the

Ind;v1duallzed Science program, RBS conducted a study during the

field téSEing of the initial units of the pfogram in the 19/1s72
school year. For purposes of the study,_thé Placement Tests were
administered on a pre-post basis, thus employed as an evaluation
instrument as well as a diagnostic tool of the prdgram. The data
were provided by three field test schiools representative of rural,
urban, and suburban populations,

The purposes of the investigation éere (1) to evéluaterfhe
quality and effectiveness of each unit Placement Test in Levels A
and B (grades 1 and 2) and (2) to establish a performance indicator

for the formative evaluation of each individual unit.

ESIGN

An item analysls was perfgrmed on th Placement Tast
results for each unlt in order to examine specific items and to
ascertain test rallabillt ies. Tests were necessarily divided into

1ndeptndant items fcr the analysis. A summary of this analysis is -

1
e
‘
o
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presented in Table I. AR
In addition to the item analysis, a pre-post comparison was

made as a partial evaluation of transactions. A correlated t-test

was used with the results of each test. It should be noted in

Table II that the decrease.in sample size was attributed to a lack
of post test data return from all schools. The numbers reported are
from the suburban and ufbaﬁ samples as dasignated,

In addition to the statistical analysis an inférmal test
format exaﬁiﬂatian and content evaluation by RBS staff and consultants

was performed in both the audio-cassette presentation and the paper

o
Lo

and pencil answer sheet.




TABLE 1

ITEM ANALYSIS SUMMARY

Test No. of Items Alpha
Simpson 21 _7DSA(N=381)
Galileo 25 .B42 (N=390)
Michelson 6 «554 (N=366)
Burbank 32 .800 (N=213)
Hooke 13 .850 (N=111)
Curie 27 .613 (N=65)

TABLE II
PRE-POST COMPARISONS

Simpson (N=110)
Galileo (N=87)

oot

m

Michelson (N=71)

-t
I

Burbank (N=24) : : b=
Hooke ' (N=12) : - t

Curie (data unavailable)

-
LR CR N R

.25% (suburban)

<46%* (urban : N=55)
.48% (suburban : N=32)

.40% (urban : N=33)
:21* (suburban : N=38)

.51* (suburban)

* Significant at the'.05“levali




The following general results of the formative evaluation
‘ of the Placement Testing within the program were ohserved:

1. significant differences were noted relative to the
correlated t-test between the Placement Test administered
as a pretest and the same Placement Test administered
as a posttest for each unit investigated (See Table 11);

2. item analysis utilizing the initial Placement Test results
provided evidence for the revision of specific items
of the test: :

3. the reliability of the instruments was ascertained providing
additional evidence for desirable changes in the test
(See Table I);

4, format and audio-tape inconsistencies were discovered
relative to the organization and visual presentation
of the test items,

It was concluded from these results that certain Plagement
Test items must be revised, added, and/or daleted; that iﬁdi&iﬁuai
unit lessons must be revised because of the evidence indicating lack
of significant achievement; and that format cﬁanges must be introduced
in order to eliminate confusion resulting from inadequate visual
and tapé'présentaﬁigns?

The results of the evaluation of the Placement Testing component

of the tétalrlggiyidugliged S;ieﬁcgrprcgram are reflective of the total
formative evaluation desigﬁ presently -being implaméntéd byfResearch

for Better Schools, Inc.

CONCLUSIONS AND RECOMMENDATIONS
(Of the six Placement Tests, Michelson and Curie exhibit
o . Y o : e o
questionable reliabilities. It is recommended that the Michelson

. test be'lengthened and that"thé,items'and'canﬁepts,in the Curie

test aﬁd,ugit'be‘fg:thér-examined andffevisedgin.grder,ta increse
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their réliabiliziesi

g flcant dlffEféBCES .observed in each pre-post QDmparlsan

Th

m

hold PESlthE signs tcward the a ttainmsnt of ‘the precgram Dbjactiveg
The use af cuntral schuuls in the futura will lead: Ec more géneralizable

conclusions rela ElVE tu transactluns aﬂd achievement,

' FDUCAI‘IDNAL I}EDRTANCE

- When the develupment of an instructlunal Eystem has been
aumpleted and its effeut:veness demungtrated, its Educatlanal implications
are cuns;derabla.A |

The RBS study EaéAdéﬁunstféted a cooperative pruféssiunai
effort in the evaluation and déVélGPmEnt of ‘an innovative educational
program, It exemplifies the practical and unique relationship and
cammunicatiun which can and shauld exist between educational research
curriculum- develapment, cummercial production, and Ehe. grass ructs"'
7practitiuneri Such a relaticnshlp is iﬂvaluable to our gcal of quélity
Educatlﬂﬂ and shﬂuld be spread thruughuut our educatiunal system.

In additicn the study has. exhibited the purpuse and impnrtamcev
of formative evaluatiun in curriculum develapmenc ‘It has shown thé -,
direct ralatiuﬁshlp between- abjectives and evaluaticn - that is,
:gvaluatian is essentially a process of determining to what extent
the ub;ectives specified are being real zed by the instfuutiunal

program.
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